Optimal designing of beta-conglycinin to genetically incorporate RPLKPW, a potent anti-hypertensive peptide.
Previously, we introduced the RPLKPW sequence, a highly potent hypotensive peptide designed based on ovokinin (2-7), into three homologous sites in the soybean beta-conglycinin alpha' subunit by site-directed mutagenesis. The modified protein expressed in Escherichia coli reduced blood pressure of spontaneously hypertensive rats (SHRs) after oral administration at a dose of 10 mg/kg, which suggested about 30% of the introduced peptide was released in vivo. In this study amino acid residues around the RPLKPW sequence were optimized with a use of synthetic peptides to facilitate release of RPLKPW by gastrointestinal proteases. Then, fourth RPLKPW was also introduced into the extension domain of the protein. The newly modified protein, which was produced in E. coli, significantly lowered blood pressure in SHRs at a dose of 2.5 mg/kg 4 h after oral administration. Furthermore, we produced an extension domain that corresponds to residues 1-143 of the modified alpha' subunit containing four RPLKPW sequences by introducing a termination codon. The minimum effective dose of the modified extension domain was 1.0 mg/kg, which is 1/2000 that of ovalbumin.